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CLAIMS : 
\ 

1. A capacitor fabrication method comprising: 
forming a first capacitor electrode over /a substrate; 
atomic layer depositing an insulati/e barrier layer to oxygen 

diffusion over the first electrode; 

forming a capacitor dielectric layjer over the first electrode; and 

forming a second capacitor ele/trode over the dielectric layer. 

2. The method of clainV 1 wherein the atomic layer deposited 
barrier layer has a thickness of/less than about 12 Angstroms. 

3. The method of £laim 1 wherein the atomic layer deposited 
barrier layer has a thickn^s of less than about 6 Angstroms. 

4. The methc/d/of claim 1 wherein th^/ atomic layer deposited 
barrier layer contacts/ the dielectric layer. 



5. The meihpd/of claim 1 wherein the atomic layer deposited 



barrier layer compr 



The m< 5 



!ses/Al 2 03. 



hpd of claim 1 wherein the atomic layer deposited 



barrier layer exhibitt la K factor of greater than about 7 at 20 °C. 
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7. The method of claim 1 wherein the atomic laye/ deposited 
barrier layer exhibits a K factor of about 10. 

8. The method of claim 1 wherein at least/one of the first or 
second electrodes comprises polysilicon and the dielectric layer comprises 
oxygen. 

9. The method of claim 1 wherein the dielectric layer comprises 
Ta 2 O s or barium strontium titanate. 

10. The method of ^laiip 1 wherein the dielectric layer is over 
the barrier layer. 

11. The metliod fat claim 10 further comprising atomic layer 
depositing another msurative barrier layer to oxygen diffusion over the 
dielectric layer. 



12. The/ nvethod' of claim 1 wherein the forming fhe first and 
second electrode^ aiyf the dielectric layer occur by other than atomic 
layer depositicmJ 



POZwpd A270008311055N 



17 



PAT-US\AP-RED 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



13. A capacitor fabrication method comprising: 
forming a first capacitor electrode over a substrate^ 
chemisorbing a layer of a first precursor at least one monolayer 

thick over the first electrode; 

chemisorbing a layer of a second precur$6r at least one monolayer 
thick on the first precursor layer, a chemfsorption product of the first 
and second precursor layers being comnfised by a layer of an insulative 
barrier material; 

forming a capacitor dielectri^ layer over the first electrode; and 
forming a second capacitor electrode over the dielectric layer. 

14. The method dr claim 13 wherein the first and second 
precursor layers each consist essentially of a monolayer. 



15. The 



lod of claim 13 wherein the first and second 



precursor layers /adi comprise substantially saturated monolayers. 



16. T/" 6 / method of claim 13 wherein, the first and second 
precursor each/cfonsist essentially \>f only on€ chemical species. 



17./ The method of claim 13 wherein the first precursor is 
different from the second precursor. 
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18. The method of claim 13 wherein the/first precursor comprises 
H 2 0 and the second precursor trimethyl aluimnum. 

19. The method of claim 13 whe/ein the dielectric layer is over 
the barrier layer, further comprising cMemisorbing additional alternating 
first and second precursor layers before forming the dielectric layer. 

20. The method of clairii 19 wherein the barrier layer has a 
thickness and a density effdcttive to reduce oxidation of the first 
electrode by oxygen from 6vyr the barrier layer. 

21. The method yof claim 19 wherein the barrier layer has a 
thickness of less th^h zfaoyft 12 Angstroms. 

22. The me/nod of clarai 19 wherein the barrier layer has a 
thickness of less tMn about 6 Angstroms. 

23. Thfor /method of claim 13 wherein the atomic layer deposited 
barrier layer ckmtacts the dielectric layer. 



24. /The method of claim 13 wherein the barrier layer comprises 



Al.O 



2^3* 



P02.wpd A270008311055N 



19 



PAT-US\AP-RED 



25. The method of claim 13 ^h^rein the barrier layer exhibits 
a K factor of greater than $ktfout T^at 20 °C. 



26. The met 
a K factor of about 




claim 13 wherein the barrier layer exhibits 
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27. A capacitor fabrication method comprising: 
forming an opening in an insulative laycy over a substrate, the 

opening having sides and a bottom; 

forming a layer of polysilicon over tile sides and bottom of the 

opening; 

converting the polysilicon layei/ to a first capacitor electrode 
comprising hemispherical grain pplysmcon; 

conformally forming a6 in/sulative barrier layer on the first 
electrode comprising Al 2 Cy the ybarrier layer being sufficiently thick and 
dense to reduce oxidation of Xht first electrode by oxygen diffusion from 
over the barrier layer: 

forming a capacitor dielectric layer comprising oxygen on the 
barrier layer; and 

forming a fifcontf capk^itor el^ctfode over the dielectric layer. 

28. Thfe method of claim 27 wherein the forming a barrier layer 
comprises atomic Iftyer depositing a barrier layer to oxygen diffusion. 
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29. The method of claim 27 wherein th/ forming the barrier 
layer comprises: 

chemisorbing a layer of a first precu/sor at least one monolayer 
thick over the first electrode; 

chemisorbing a layer of a se/oy& precursor at least one monolayer 
thick on the first precursor la/er/ a chemisorption product of the first 
and second precursor layers/befog comprised by the barrier layer. 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



30. The method/of 
thickness of less than/aoout 



claim 27 wherein tlje barrier layer has a 
12 Angstroms, 



31. The 
a K factor of 



(hod 



of claim 27 wherein the barrier layer exhibits 
renter than about 7 at 20 °C. 
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y 32. A capacitor construction comprising a first capacitor electrode 

v \ 

over a substrate\ a capacitor dielectric layer over the barrier layer, a 
second capacitor electrode over the dielectric layer, and an atomic layer 
deposited insulative barrier layer to oxygen diffusion between the first 
and second electrodesA 

33. The method of claim 32 wherein the barrier layer has a 
thickness of less than about \12 Angstroms. 

34. The method of claim 32 wherein the barrier layer comprises 
A1 2 0 3 . \ 

35. The method of claim 32 Wherein the barrier layer exhibits 
a K factor of greater than about 7 at 20 °C. 
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A capacitor construction comprising: 
a first capacitor electrode over a substrate; 

an iiWlative barrier layer to oxygen diffusion over the first 
electrode, the Taarrier layer comprising a chemisorption product of first 
and second precursor layers; 

a capacitor dielectric layer over the first electrode; and 
a second capacitor electrode over the dielectric layer.. 

37. The method o\ claim 36 wherein the barrier layer has a 
thickness of less than about ^2 Angstroms. 

38. The method of claim ^6 wherein the barrier layer comprises 

A1 2 0 3 . 



39. The method of claim 36 wherein the barrier layer exhibits 
a K factor of greater than about 7 at 20 
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